Differences in the distribution of GABA- and GAD-immunoreactive neurons in the anterior and posterior piriform cortex of rats.
There is accumulating evidence of anterior-posterior differences in the susceptibility of the piriform cortex to seizure induction and to functional alterations in response to seizures elicited from other limbic brain regions, but the reasons for such differences along the anterior-posterior axis of the piriform cortex are not clear. In the present study, GABAergic neurons have been identified in the piriform cortex of the rat at light microscopic level by immunocytochemical localization of GABA and the GABA-synthesizing enzyme glutamic acid decarboxylase. A monoclonal antibody to GABA and, for comparison, polyclonal antibodies to GABA and glutamic acid decarboxylase were used for this purpose. In both anterior and posterior piriform cortex, the highest number and density of GABA-immunoreactive cells was found in layer II. Lower density of GABAergic cells was found in layers I and III and the subjacent endopiriform cortex. When cells were quantified in 19 corresponding sections of the piriform cortex, covering most of anterior-posterior extension of this region, there appeared to be an increased density of GABAergic neurons in sections near to or within the transition zone between anterior and posterior piriform cortex. A more detailed analysis at 4 section levels in the anterior and posterior piriform cortex and the transition zone between the 2 parts substantiated a significantly higher density of GABAergic neurons in the transition zone, which was predominantly due to increased numbers of cells in layers II and III. We propose that the transition zone between anterior and posterior piriform cortex is a location where numerous GABAergic interneurons regulate the activity of neighbouring deep pyramidal cells which receive dense excitatory input from both the olfactory bulb and distant pyramidal cells in the more anterior and posterior parts of the piriform cortex at the same time, thus increasing the risk of paroxysmal activation within this restricted area. This proposal is in line with recent observations of increased susceptibility to epileptiform activation and to kindling-induced neurochemical alterations within the transition zone between anterior and posterior piriform cortex.